(1.1) 4p = x 2 + 27y 2 , x == 1 (mod 3) .
Indeed there are just two solutions (x, ±y) of (1.1). Jacobi [6] (see also [2] , [9] , [16] ) gave necessary and sufficient conditions for all primes q ^ 37 to be cubes (mod p) in terms of congruence conditions involving a solution of (1.1), which are independent of the particular solution chosen. For example he showed that 3 is a cube (modp) if and only if y ~ 0(mod 3). For p a prime = I(mod5), Dickson [3] proved that the pair of diophantine equations fl6p = x 2 + 50% 2 + 50i; 2 [14] , [15] , and Pepin [17] have given necessary and sufficient conditions for 2, 3, 5, and 7 to be fifth powers (mod p) in terms of congruence conditions on the solutions of (1.2) which do not depend upon the particular solution chosen. For example Lehmer [8] proved that 3 is a fifth power (modp) if and only if u= v = 0 (mod 3).
In this note, making use of results of Dickson [4] , Muskat [14] , [15] and Pepin [17] , and the authors [12] , [13] we obtain the analogous conditions for 2, 3, 5, and 7 to be seventh powers modulo a prime p = 1 (mod 7). The appropriate system to consider is the triple of diophantine equations (1.3) considered by the authors in [12] (see also [20] 
If (x l9 x 2 , x 3f χ 49 χ δy χ 6 ) is one of the six nontrivial solutions of (1.3) the other five nontrivial solutions are In view of (1.5) it is clear that none of the conditions given in the theorem depends upon the particular nontrivial solution of (1.3) chosen. Moreover, in connection with (d) we remark that any solution of (1.3) satisfies x 2 + 2x z + 3a; 4 = 0 (mod 7) (see [12] ) so that x 2 -19cc 3 -E 4 = 0 (mod 7).
We remark that since this paper was written a paper has appeared by Helen Popova Alderson [1] giving necessary and sufficient conditions for 2 and 3 to be seventh powers (mod p). Her conditions are not as simple as (a) and (b) above.
2Φ Proof of (a). Let g be a primitive root (modp), where p is an odd prime. Let e > 1 be an odd divisor of p -1 and set p - Alternatively this result can be proved using a result of Pepin [17] (see also [14] ) or by using the representation of x t in terms of a Jacobsthal sum (see [7] and [12] ).
3, Proof of (b). The Dickson-Hurwitz sum B e (i, j) is defined by
BJLi, j) = Σ(Λ, i -jh\ . This condition using (3.1) is easily shown to be equivalent to x δ = XQ = 0(mod3). In verifying this it is necessary to observe that if
In [13] it was shown that
4* Proof of (c). Muskat [14] has shown that 5 is a seventh power (mod^O if and only if either 
